Objective: The objective of this study was to assess the effectiveness of a 12-month community singing program on quality of life (QoL) using survey methods.
Introduction
Poor quality of life (QoL) is a common feature of people with multiple chronic diseases. Chronic diseases, including coronary heart disease, heart failure, and their concomitant symptoms including hypertension, diabetes, and severe depression, are associated with reduced health-related QoL [1, 2] . The health status of Aboriginal and Torres Strait Islander Australians exemplifies this situation. They not only have a higher prevalence of chronic disease than the normal population but their conditions are often caused by social and emotional difficulties [3, 4] .
In populations with chronic disease, health-related QoL is an important outcome measure comprising the subjective appraisal of a person ' s mental, physical, and social functioning. These QoL-related risk factors may contribute to the development and recurrence of multiple chronic diseases [1, 2, 5] . Chronic conditions are often associated with a range of social and emotional factors, including poor levels of resilience, high levels of depression, inability to recover from stressful life events, social isolation, and loneliness. Addressing these QoL issues is therefore as important as the provision of medical treatment for the underlying chronic diseases.
A major goal of a chronic disease secondary prevention program is therefore to improve the patient ' s QoL [6] because self-reported QoL is an important predictor of mortality and hospitalizations due to recurrent chronic disease events [7, 8] . Two studies [1, 5] found a positive relationship between psychological health and mental and physical health in patients with multiple chronic diseases, independent of covariates. These relationships were cross-sectionally observed [5] as well as 12 months after an intervention program [9] . Several studies report on the association between QoL and sociodemographic variables [5] , chronic disease risk factors, and severity of disease [9] . However, there is a lack of knowledge concerning the impact of QoL on social and emotional wellbeing on Aboriginal and Torres Strait Islander people. It is therefore important to investigate this relationship and at the same time control for potential confounding variables such as social economic factors.
A participatory community singing program was chosen as an appropriate intervention to examine this relationship because it has been shown to be effective in promoting QoL in people with mental and physical health problems in other populations [10] . Group singing is an aerobic exercise. It is widely practiced in many countries and has gained increasing recognition in Australia [11, 12] . Recent literature has suggested that it may be particularly suitable for the patients with chronic disease [13] . Singing incorporates heart and lung muscle exercise and gentle physical activity with relaxation and deep breathing. Reported benefits of singing include reduced depression and anxiety [10] and improved self-efficacy and confidence [14] . Improved exercise capacity and QoL have not been reported in patients with multiple chronic diseases. Furthermore, it is culturally relevant for Aboriginal and Torres Strait Islander populations, in which singing is an important community-based activity [12] .
We hypothesized that group singing may enhance QoL in patients with chronic disease and may be associated with an improvement of social and emotional wellbeing in Aboriginal and Torres Strait Islander people with chronic diseases. Our study therefore compared the differences in QoL preintervention and postintervention in this population and determined the relationship between QoL and depression, social and emotional well-being, resilience, social isolation, and loneliness.
Methods
A sample of 133 patients with more than two chronic disease conditions were recruited from fi ve community-controlled health services (CCHSs) in South-East Queensland in Queensland, Australia. Chronic conditions included heart disease, diabetes, cancer, depression, and psychosis. Our research was participatory in nature, with local Aboriginal community leaders playing important central roles in the design and implementation of the study. Participants were recruited through Aboriginal CCHSs when they attended health check consultations. The individuals included in this investigation were 18 years or older, consented to participate in the intervention program, completed baseline assessment, intervention components, and postintervention assessment, and showed interest in singing activities. Patients who were not able to attend the intervention components or were not interested in the singing activities were asked to be in the control group. There were 62 patients in the baseline assessment time, and 45 of them stayed in the intervention group until the 12-month postintervention time. There were 71 patients in the control group, and 27 of them stayed until the postintervention assessment time. Patients who had major changes in their cardiac medical regimen in the previous 3 months, a major cardiac event or procedure in the previous 3 months, unstable arrhythmias or major valvular disease, severe-level stroke and psychiatric condition, or were currently participating in a conventional cardiac rehabilitation program were excluded from the study. Written informed consent was obtained from each participant before preintervention screening, and ethical approval was obtained through the Research Ethics Committee at the Griffi th University of Australia (GU Ref No. PBH/13/10/HREC).
CCHSs conducted and coordinated the intervention programs, organizing intervention activities, weekly rehearsals, testing, and singing performances. The intervention consisted of 2-h group singing classes held weekly for 12 months. Classes included warm-up exercises of the body, breathing techniques, and releasing tension, which are then followed by singing rehearsals. Patients were encouraged to practice at home. A more detailed description of the methods and intervention protocol may be found elsewhere [12] .
QoL and social and emotional well-being assessment
Data collection occurred at baseline and 12 months. QoL was measured using the singing-related QoL questionnaire. This instrument consists of 21 items covering physical, psychological, and positive aff ect [10] and quantifi es the QoL related to each item on a 3-point response scale. Scores on the scale range from 0 to 63, with a higher score denoting a more favorable QoL as a result of participation in singing-related activities. The total variance explained by the 21 items for the singing-related QoL is 66.73 % , indicating excellent content validity for the QoL for the current study sample. The 21 items were divided into two subscales through factor analysis: singing-related QoL and positive aff ect. The reliability analysis demonstrated a high Cronbach α coeffi cient of 0.97 for singing-related QoL and 0.99 for positive aff ect. The overall reliability was 0.99 for the singing-related QoL questionnaire.
To measure stressful life events, participants answered 15 questions (in a yes/no format) that have been validated in Aboriginal and Torres Strait Islander people [15] . The questions covered alcohol and drug use, gambling problems, jail-related experience, inability to fi nd a job and job loss, abuse, discrimination, fi ghting, family member death, and overcrowding at home. High scores demonstrate a high stress level. Factor analysis was used to validate the 15 questions in participants with chronic disease patients. It revealed four subscales from the sample, including alcohol-and drug use-related stress (4 items), abuse and fi ghting-related stress (5 items), job loss and inability to fi nd job (4 items), and family member death and crowding-related stress (5 items). The four subscales had reasonable level of reliability, with Cronbach α coefficients of 0.70, 0.60, 0.49, and 0.45, respectively. The overall reliability for the stress questions is acceptable, with a Cronbach α coeffi cient of 0.71.
To measure social and emotional well-being, patients answered six questions. This test has been previously used to assess and determine the social and emotional diffi culties level of the Aboriginal and Torres Strait people and has been validated on this population [16] . Questions related to social and emotional diffi culties were asked on a 3-point Likert scale, with a high score indicating higher levels of social and emotional diffi culties.
Participants answered 20 questions related to social isolation and loneliness [17] . This questionnaire has been validated in a normal population and was used to determine the symptoms of social isolation and loneliness. The questions were asked on a 6-point Likert scale ranging from ' strongly disagree ' to ' strongly agree ' . Factor analysis revealed two subscales: social isolation, with 10 items reflecting feelings of disconnection with community and social reality, and loneliness, with eight items demonstrating feelings of loneliness and lack of social support. The other two items relating to friends ' support and friendship relationship had low levels of reliability and were therefore deleted from the data analysis. The reliability for the social isolation and loneliness was high, with Cronbach α coefficients of 0.95 and 0.92 and an overall reliability level for the social isolation questionnaire of 0.92. A high score on this scale indicates a high level of social isolation and loneliness.
Statistical analysis
The baseline characteristics of the study patients were compared using t-tests for continuous variables and Fisher's exact test for categorical variables. If the demographic variables or disease conditions were diff erent between the intervention and the control groups, these variables will be considered as confounding factors and will be entered as the subsequent univariate analysis of variance (ANCOVA) model. The ANCOVA was used to compare the changes in QoL scores, stress, depression, subscales of stresses, and resilience aft er 12 months between the intervention and the control groups when confounding factors are controlled in the analysis.
Multiple linear regression analysis was used to determine the effect of singing-enhanced QoL on factors including life stresses, social and emotional well-being, social isolation, loneliness, and resilience, whereas confounding factors (e.g., age, gender, disease conditions) are controlled in each model. The multiple linear regression analysis was repeated for the analysis to test the eff ect of singing-related relaxation on stresses, social and emotional well-being, social isolation, loneliness, and resilience. Table 1 shows that the mean age of study patients was 51.60 years for the singing group and 51.48 years for the control group. Women comprised the majority of the participants in both the singing and the control groups. Participants in both groups were on various medications, with the length of medication use of participants in the intervention group being 112 months and 129 months in the control group. There were no statistically significant differences between the groups with regard to demographics, rates of cardiovascular-related disease, length of medication use, and other comorbidities except for diabetes and asthma. More people in the control group had diabetes and asthma coupled with heart disease. Table 2 presents the change in mean outcome measures over the 12-month period. When the singing group was compared with usual care alone, statistically significant improvements were seen, with increases in singing-related mental and physical health aspects of QoL and positive affect (p < 0.001 and p < 0.001, respectively). Table 2 also presents the change in other measures over 12 months. In the singing group, there are overall reductions in stressful events, depression level, sense of social isolation, and loneliness, as compared with the control group, although this difference did not reach statistical significance.
Results

Subject characteristics
Singing-related QoL
There were significant differences between the singing and the control groups in the reduction of alcohol and drug use and criminal events in the intervention group. There were marginally statistically significant reductions in the overall stress score and death of family member events in the singing group, as compared with the control group.
Relationship between singing and social and emotional well-being
Over the intervention period, significant correlations were demonstrated between singing-related QoL and social isolation, loneliness, total stress score, alcohol-and drugrelated problems, job loss, and unemployment-related stresses in the intervention group participants (Table 3 ). An increased level of QoL was associated with decreasing social isolation and loneliness and a low occurrence of stressful events including alcohol and drug use and criminal events.
Similarly, it can be seen in Table 4 that an increased level of positive affect through singing was associated with decreasing social isolation (p = 0.001). No significant associations were seen between singing-related QoL and loneliness, stress, depression, and resilience.
Discussion
The key finding of our study is that a 12-month community singing program improves QoL and that this improvement was found in participants with chronic disease already on medical management. Furthermore, a relationship was found between improved QoL and social and emotional well-being as assessed by stress, social isolation, and loneliness. In the control group, there was no improvement in QoL and scores on stress-related events, social isolation, and loneliness actually increased over the study period. There was a trend toward reduced level of stress, Table 3 Effects of singing-related QoL on stress, social and emotional well-being, resilience, social isolation, and loneliness in postintervention time in the intervention group. social isolation, and loneliness in the singing group, suggesting a possible improvement in social and emotional well-being in this group. Although no changes in depression and resilience were found, it should be noted that a decreased power to detect the effect of the singing program on improvement occurred due to sample size issues. For example, in the original cohort of 62 patients, we reported a significant improvement in depression and resilience in the singing vs. control group (p = 0.03). With the subset of 45 patients in this analysis, in the 12 months after intervention time, trends toward improvement in depression and resilience still exist (p = 0.08); however, the effect dwindles. An increase in QoL through a singing program may be a robust marker of overall improved QoL in patients with multiple chronic disease. For these patients, poor physical and psychological health may cause excessive stress through circulation, respiratory, and non-respiratory mechanisms and may be associated with cardiovascular complications and airway inflammation [18, 19] . In contrast, positive physical and psychological health is associated with stable respiration and may protect people from triggered cardiac and respiratory events, thus demonstrating its potential restorative effects on cardiopulmonary and immune function. Improvements in QoL may therefore promote acute beneficial changes in hemodynamic indices as well as chronic changes in the overall hemodynamic profile. This study suggests that singing may be a potential adjunctive therapeutic option for patients with multiple chronic conditions that can improve QoL. Of significance, improved QoL for Aboriginal and Torres Strait Islander people with chronic conditions, as reflected by physical, psychological health, and social functioning, has not been previously described with singing activities.
The underlying mechanisms of improvement in QoL associated with singing in Aboriginal and Torres Strait Islanders may be speculated with reference to the extant literature. For example, singing has also been shown to affect the neurohormonal axis, which could contribute to an improved psychological state. Increased physical activity associated with singing has also been shown to improve immunity level [20] . In addition, the therapeutic practice inherent in singing may also contribute to increased physical and psychological health. Singing training may facilitate increased respiratory muscle strength and control, and this has been observed in patients with quadriplegia [21] . These improvements in respiratory control could lead to improvements in breathing. Furthermore, singing includes a component of respiratory rhythm training with slow, deep, diaphragmatic breathing, which could play a role in retraining breathing patterns. Finally, the singing program may have indirectly promoted better sleep, improved mental health (e.g., decreased anxiety/ depression), and provided a social interaction opportunity for participants, which each may have contributed to improved QoL. Of particular note, we also observed a possible deterioration of mental health as seen in increased level of stress and depression in the control group. Possible explanations include natural progression of disease, disordered breathing, and group variability in QoL.
There is an association between QoL and social and emotional well-being, with physical and psychological health inversely correlating with decreasing levels of alcohol and drug use, criminal behavior, social isolation, and loneliness in our study. Interestingly, poor QoL is seen in several chronic disease states, including depression, diabetes, hypertension, and stroke [1, 2, 5, 9] . This perception of poor QoL is typically associated with a poor social and emotional well-being in baseline study. The Table 4 Effects of singing-related relaxation on stress, social and emotional well-being, resilience, social isolation, and loneliness in postintervention time in the intervention group. preliminary findings here suggest that singing-related improvements in patients may in part be mediated by effects on physical and psychological health. There are several limitations of this study. First, a clinical evaluation of the patients was not undertaken. Thus, changes in real physical health in the study subjects are not known. In addition, the sample size of patients with cardiac disease is small, and it is likely that there may have been insufficient power to detect relationships between changes in QoL measures and depression and resilience measures. We also cannot determine what component of singing is responsible for the observed benefits. Physical activity may have important effects, and it is unclear what added role breathing and relaxation may play. Finally, we have no data on direct physiological effects during singing, so that possible mechanistic effects remain speculative. Despite these limitations, the data presented provide valuable preliminary information for generating testable hypotheses on the potential effects of QoL of group singing in patients with chronic disease.
In conclusion, our preliminary findings suggesting that a 12-month singing program may improve QoL in patients with multiple chronic diseases on various medications. As QoL has the potential to improve the cardio respiratory profile in chronic disease and have potential protective effects, a further evaluation of this approach is needed. Further research should include physiological testing to document function, active controls (e.g., conventional exercise) to better understand component effects of therapeutic singing, and outcomes directly assessing physical function, hemodynamics, and respiratory changes during singing. In addition, a more detailed examination of the study population, in areas such as multiple chronic diseases associated with and without cerebrovascular/neurologic (stroke) and psychiatric (alcohol, anxiety, and depression) conditions may provide insights into the mechanisms of the effects of singing on QoL and social and emotional well-being.
